INTRODUCTION
In order to face the difficulties and reach a better quality in higher education, offering online teaching-learning tools throughout the academic training represents a promising pedagogical strategy for undergraduate courses in the healthcare field, especially when related to the importance of professionals in the practice of health education in chronic conditions.
An example of a chronic health condition is Diabetes Mellitus (DM), which is characterized by producing insufficient insulin or not absorbing it properly, detected by high sugar levels in blood, in other words, hyperglycemia. This condition affects body metabolism, causes damage to tissues and organs and may result in the development of acute and chronic complications in the short-and long-term. [1] [2] The Brazilian Diabetes Society 3 has shown that the world population with DM was in the range of 387 million in 2014 and it is estimated to reach 471 million in 2035. The International Diabetes Federation 1 reported that there will be 642 million people with DM all over the world in 2040. The growth in prevalence and incidence of DM, premature mortality and the costs involved in controlling and treating the complications have revealed this chronic condition as a severe public health issue, especially when it is close to alarming epidemic proportions. [4] [5] [6] The person diagnosed with DM needs a multidisciplinary follow-up of a team that will provide support to live with this disease. In Brazilian public health system, the multidisciplinary team consists of a doctor, a nurse, a dental surgeon, a nurse technician, an oral health technician and a community health agent, forming the Family Health Care team (FHCt). In this team, each member has specific and common assignments in the follow-up of the person with DM. 7 It is essential to provide conditions for people with DM to develop autonomy about their own healthcare, such as selfmanagement. In this perspective, health education is pointed out as the most effective way to reach this purpose. 8 In health practices and policies, health education has been based on health promotion assumptions, focused on preventing diseases through direct interaction between health professionals and the population. 9 Consequently, in the field of developing human resources in healthcare, especially of nurses as active agents of promoting health in life with chronic conditions, the concern of higher education institutions (HEIs) with providing qualified professionals to the market arises and must be overcome by improving the process of nursing students. In the online education field and in front of several advances in Information and Communication Technologies (ICTs), it is essential to evaluate digital technologies in higher education learning, from the perspective of a Nursing student. [10] [11] In Nursing undergraduate courses, the teaching-learning process has been subjected to questions about searching strategies, resources and ICTs applied in training nurses with a critical and reflexive profile. 12 In the teacher's perception, there are three big difficulties in using ICTs. The first one is related to the lack of infrastructure; the second, to the lack of specific training in the field; and the third, to the lack of incentives to change educational conceptions and practices. 13 While in a graduating student's perception, there is lack of deepening in diverse teaching strategies, of didactic resources and of the use of digital tools, which could be employed with the aim of providing a bigger teacher-student interaction in classroom and virtual learning environments. 14 Given the difficulties presented in the literature, the need and relevance of evaluating the ICTs used in the formation of nurses is evident in order to contribute with diminishing these gaps. [13] [14] The research proposal aims to evaluate, from Nursing students' perspectives, a virtual learning environment about educational actions for people with diabetes mellitus. This evaluation compiles both teachers' and students' characteristics, interaction between them, content transmission and interface used.
The contribution of the study is based on providing information of social and scientific relevance. Social relevance, when considering the graduating student as an essential part in the construction of its own formation; and scientific relevance is related to the knowledge production about a topic of current interest, which is the use of virtual environments in a nurse formation process. The results of the current study may contribute to the fomentation of ICTs' use according to technological development in undergraduate teaching.
METHOD
It is a cross-sectional and descriptive study developed in a private University Center in the city of Teresina, Piauí, Brazil, in the period September-November 2017.
The University Center has an online platform, the Virtual Learning Environment (VLE). The VLE is a virtual classroom used for two purposes: remote teaching formation consistent with the quality standards determined by the Ministry of Education, offering the following undergraduate courses: Business Administration, Human Resources and Social Services; and for complementary formation in other undergraduate courses, for example, the Bachelor's degree in Nursing. This complementary formation refers to the incorporation of subjects totally or partially developed in the VLE.
The population universe was constituted by all the 363 students properly enrolled in the Bachelor's degree in Nursing in the University Center chosen as the place of study. The inclusion criteria were: being a student in the said course, properly enrolled between the 2 nd and 9 th periods, agreeing with the proposed activities plan and fulfillment of the total course workload. Excluded: students in medical leave during the course offering and/or data collection.
Simple random-type sampling with reposition was used, with an error margin below 5% and a 95% confidence level. In that way, the calculated sample quantity was 187 students. From those, after fulfilling the inclusion and exclusion criterion established for the study, 129 students were enrolled in Curso de Educação em Saúde no Diabetes Mellitus (Educational Course Evaluation of a virtual learning environment Almeida CAPL, Sousa KHJF, Oliveira JL, Lima LS, Santos TS, Amorim FCM, Carvalho CMS, Oliveira ADS, Carvalho HEF, Sousa BSA in Diabetes Mellitus Heath). However, 33 did not complete the minimum hour load for conclusion during the proposed period, 16 did not complete all the mandatory activities and nine never accessed the Course. Consequently, from the initial total, 71 Nursing students completed the course. The study was developed by means of composing three phases: analysis and design, development and evaluation of the VLE by the students. 15 The analysis and design phase consisted in the exact search of the real necessity for the demand of teaching strategies that justified the indispensable quality of the course proposal, as well as the use of a VLE. In that phase, diverse elements like objectives, contents, target audience, study environment and technological infrastructure were analyzed. To that end, an activity plan was made, which took the following into consideration: identification data (course, target audience, theme, responsible professor, post-graduate students, tutors, hour load and period), objectives (both general and specific), menu, schedule and references.
The development phase included the materialization of the media used in the VLE and their availability to the students. According to the schedule described in the activity part, they were developed in four modules: (1) Basic principles, evaluation, diagnosis, complications and diseases related to DM; (2) DM treatment and complications; (3) Health education in the perspective of the person with DM; and (4) Health education for DM in the view of health professionals working in Family Health Strategy (FHS) (Estratégia Saúde da Família, ESF). Each module considered a 20 hour load. 10 hours relating to case report discussion by means of chats were added in the last week of each module's end. In that way, the activities included in the VLE considered a 90 total hour load.
The human resources for content preparation and for the application of the VLE's activities were the following: two female doctors in Nursing, one Master's in Nursing, two Master's female students, a number of Information Technology (IT) professionals related to the Remote Education Nuclei of the University Center, scientific initiation scholarship students and other students who collaborated with the HEIs.
With the materialization of the design prepared in the first phase, the available activities in the VLE had Health Education about Diabetes Mellitus as their theme. With regard to the language used in the tools (texts, forums and chats), the following prerogatives' were prioritized: simplicity, clarity and objectivity, so that the programmatic contents became more accessible to Nursing students.
After finishing the proposed activities by the VLE, data collection was started in VLE's evaluation, third phase. For the VLE's evaluation by the Nursing students, an instrument adapted from a proposal that presents questions relating to pedagogical aspects was used. 16 That proposal was also used in a research which pretended to describe the evaluation by Nursing graduates of a VLE for teaching Endocrine Physiology in a Nursing Bachelor's Course of a public university in the inland of the State of São Paulo. 17 The instrument used in this study is an adapted version for Nursing students which contemplates the following pedagogical aspects: content, interaction and activities, and technical aspects related to the response time and to the interface quality. 17 The features evaluated in each of these items were the following: content (relevance, clarity, applicability, quantity and consistency), interaction in the VLE (student-student, student-VLE, student-group, student-tutor and group-tutor); course's activities (relevance, clarity, applicability, quantity, educational consistency and evaluation), VLE's interface quality (accessibility, ease of navigation, colors, figures, and sound). For each of these items, the participants attributed a value, namely: (+1) meant that the feature was totally met; (0) the feature was partially met; and (-1) the feature was not met. When they selected the values of (0) and (-1), participants included comments/explanations.
Data was organized in a Microsoft Excel program spreadsheet, by means of double-typing and subsequent validation, and exported to the Statistical Package for the Social Sciences (SPSS) software, version 22.0. For the quantitative data, descriptive statistics were used: numerical (n) and percentage (%) proportions.
In the case of the comments and explanations analyses, when the participants' selection were (0) and (-1), content analysis of the phrases collected in the data collection instrument was used according to the operational proposal. 18 Initially, an exploratory analysis of the researched group's characteristics was done, followed by the interpretative phase, which made it possible to gather the following registration units: clarity, interaction, activity overload, design and accessibility.
In developing this research as a whole, ethical premises were followed, according to 
RESULTS
Of the course's final 71 Nursing students, 88.7% were female, 70.4% belonged to the age group of 18 to 26 years old, 45.1% were born in the city of Teresina/PI and 87.1% were single. With respect to the academic characteristics, 22.5% of the students was in the 6 th period, followed by 7 th and 8 th (14.1% each), 64.8% lived with their families and 60.6% spent up to 20 minutes to get to the HEIs.
The Nursing students submit the evaluation of the items related to the content, to the interaction in the VLE, to the course's activities and to the VLE's interface in Table 1 .
The results found in Table 1 show that there was a good parameter evaluation in the majority of the evaluated items, save from those of figures and sound belonging to the VLE's interface, which evaluate the design quality of the platform, being evaluated as not met characteristics by more than half of the people who ended the course.
Data extracted from the responses/comments to the items partially met and not met were grouped in the following registration units:
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Almeida CAPL, Sousa KHJF, Oliveira JL, Lima LS, Santos TS, Amorim FCM, Carvalho CMS, Oliveira ADS, Carvalho HEF, Sousa BSA clarity (the content was found in summarized way, was scarcely comprehensible and limited); interaction (need for participants' simultaneity for a more deeper debate in the forums and chats and distancing from the tutors); activity overload (time limit not compatible with the need for rationalization for carrying out the activities); and design and accessibility (fairly compelling cores and Internet quality access).
DISCUSSION
The study's results highlight the prevalence of the female gender among the Nursing students, which denotes preliminary characteristics on certain aspects of the Nursing graduation profile, already noted in the literature. 19 There was also predominance of Nursing students in the young age group, data corroborated by a study carried out with university Nursing students who assisted to a public university in the inland of Piauí. 20 The majority of students mentioned they came from Teresina/PI, contrary to the findings of another research carried out in Montes Claros/MG, where students, in their majority, were born and lived in the city were they study. 21 In this study, the majority of the students were single, similarly to what happened in a study with the Nursing course of a federal university situated in the Northeast of Brazil, of which more than 90% mentioned they were single. 22 As regards the academic characteristics, it was observed in this study that the majority of the students were enrolled in the last school semesters, the period of academic to working life transition, together with a task increase with a high level of
Evaluation of a virtual learning environment
Almeida CAPL, Sousa KHJF, Oliveira JL, Lima LS, Santos TS, Amorim FCM, Carvalho CMS, Oliveira ADS, Carvalho HEF, Sousa BSA demand and responsibilities, which can generate tensions and anxieties. 23 In relation to the people with whom the students lived, the majority said they lived with their families. The beneficial condition is highlighted since family absence, or little family living in the same household, can contribute to the student getting some disease, and becoming more susceptible to emotional disorders. 24 Those socio-demographic data are important for discussion in the sense that they reveal a public which can master the digital media, which would ease the development and handling of the platform developed for the course.
ICTs stimulate big transformations in countless knowledge areas. The area of education emerges as one of those which showed the biggest growth with an impact in the teaching-learning process, new opportunities and even challenges for teachers and students. Practicing challenging activities, task follow-up carried out by students with evaluative feedbacks and the adequate use of technological digital resources are but some of the teaching strategies which motivate university students to search for knowledge. [25] [26] That ICTs' evolution favored a revolution in Remote Education (Educação a Distância, EaD).
EaD brought about new possibilities for the processes related to teaching and, mainly, to learning, since it allows reaching a higher number of students, by means of access in diverse places, only with a minimum of available technology and time for learning. 27 Regarding some ICT's educational materials, the VLEs stand out for being widely used in the national and international higher education of Nursing. They are part of diverse tools and functionalities that help the teaching-learning process in a dynamic and interactive perspective, using synchronous and asynchronous tools, such as forums, questionnaires, video-lessons, and chats, with flexibility in time management and space of learning, evaluation tools, and the didactic process control. 28 Interactive tools such as forums, chats, e-mails, and others are usually available in VLE platforms, since they are organized spaces for didactic-pedagogical purposes that, combined with the teachers' and tutors' work, have contributed to a more interactive format in remote education. [29] [30] The online course of this study on Health Education in Diabetes Mellitus was developed with four modules, text and article reading and interpretation, resolution of case studies, chats, forums, wherein the participants were assisted by teachers and tutors responsible for the course's organization and for monitoring in the institutional VLE. In general, the Nursing students evaluated that the features were met; however, less than two percent indicated that these features were partially met.
In this study, the evaluation's results allow deducing that the students showed a considerable level of satisfaction with this educational tool, similarly to what was found in another study 31 . The virtual environment presents itself as a pleasant tool, complementary to the classes, stimulating economy and interest in the content, showing motivation for the use the educational tools. 31 There are still difficulties in identifying and using these strategies, even in teaching environments considered as familiar, because it is still an initial experience of the student in this educational context when compared to the experience in traditional classroom teaching. 26 This is confirmed from a study 31 that shows how the Nursing students evaluated a virtual learning tool for the teaching of peripheral venous vascular semiology, where 85% reported not having difficulty during navigation in the virtual learning tool; however, 15% indicated such difficulty. Another study reinforces the necessity for using more images and clearer writing for better understanding the content. 17 The content of the course, organized in modules intending to ease students' understanding, was considered summarized by five participants, who also reported difficulties to understand it. Evaluating the content features of a VLE, professional Nursing profession students disagreed about the logical organization, clarity, and conciseness of the content. 32 This fact may be related to the inability to locate the desired information due to not being acquainted with the study method or the manipulation of the tools of the course, requiring prior preparation. 33 It is important to highlight that the VLE is not intended to teach, but rather to create learning conditions. It is not only a passive mediator, but an instrument for the active dialogue between an individual and his/her environment. [34] [35] Thus, it is essential to strengthen the need to revise platforms' structure to turn them into a modern technology, easily comprehensible as well as to provide additional readings for deepening knowledge and immersion in the thematic work.
According to this perspective, it is worth to mention the Technology Information Guiding Education Reform (TIGER) initiative, which was developed by nurses and computer professionals of the United States of America (USA). To sum up, TIGER developed a VLE that empowers nurses in the use of computing to provide safe and high quality care based on seven pillars, namely: Communication and collaboration; Teaching; Computer Design; Information Technology; Culture; Management; and Leadership and Policies. 36 The initiative described above suggests an environment beyond institutional structures and demonstrates how the ICTs are being disseminated around the globe. The objective of this initiative is to instruct care professionals and Nursing academics on computer skills, from elementary to advanced level Information Technologies (IT) skills with the main focus on high-tech care for patients. 37 Regarding the interactions in chats and according to the course participants, the results were quite relevant and satisfactory, even when four students mentioned that student-student interaction in VLE should be more clear. A study carried out with Nursing students in Pernambuco showed a weighted average of 0.91 for the information exchange item with colleagues and professors. 11 Thus, rhythm, constancy of interaction and feedback between student-tutor, group-tutor and also encouragement with positive and altruistic messages are fundamental to create commitment to the educational process. 27 Interaction in a VLE is essential to shorten geographical and physical barriers, therefore, chat rooms can be used as online meeting spaces. 17 So, it is advisable to have students at the same time in chat rooms to solve case studies and to increase the interaction of Evaluation of a virtual learning environment Almeida CAPL, Sousa KHJF, Oliveira JL, Lima LS, Santos TS, Amorim FCM, Carvalho CMS, Oliveira ADS, Carvalho HEF, Sousa BSA tutors in these environments, which denotes the importance of simple manipulation of the synchronous and asynchronous communication tools of the course, thus allowing interaction among students, contents and tutors. To supply for this demand, it is recommended to use forums, in other words, an asynchronous communication tool used to share discussions of the topics proposed by professors and tutors, not necessarily occurring at the same time. 27, 30 With respect to the interaction, one study 38 demonstrated that the ways for interaction and support among those individuals involved in the online educational environment are extremely valuable. The leading role of the tutor in the platform, especially by promoting unique relationships among human beings, such as motivation and encouragement for students to participate in the activities and also to offer improvements in the reflective process through sharing experiences was pointed out. Thus, merely providing didactic material does not guarantee effectiveness in the teaching-learning process.
It becomes relevant to note that Nursing training recognizes the Internet as a strong working tool. VLEs and the online complementary trainings augment the impact of information transmission in large amounts of time and long-distance contact. 29 Activities applicability responded to the students' expectations; however, there was a warning on the part of the participants to the case studies applied which demanded little reasoning. In another study, 11 students classified the "time management" and "self-discipline" items as moderately adequate for online teaching.
It is pertinent to state that, in the VLE, the student needs to develop search skills and skills to deepen their knowledge, they have to learn how to learn and commit to the proposed activities.
To that end, the students' profile must be considered and, in the case of this study, the students in different graduation stages in Nursing, which can be used as a justification to the warning about the simplicity of the case studies.
In that situation, online teaching strategies offer students autonomy in the search and construction of their own knowledge, since they have to think critically and acquire the necessary skills for that during that teaching strategy, which requires great reasoning. 11, 33 In this sense, basically two trends about the use of the ICTs in education are highlighted: instructionism and constructionism. The first trend privileges information's presentation to the student or as instruction-type interactions, that is, the student answers the proposed questions either having a qualified response or not. The second trend provides experimentation by the student, simulation, playing and constructing based on a compatible environment with such actions and in a context that is qualified for that. 34 With regard to the quantity of proposed activities, it was aligned with the satisfaction of the majority of students, and only one of them stated there should be fewer activities or more time to complete them. Such circumstance can be related to inadequate time management due to the great task volume. Time management difficulties may bring about resistance and bad results in learning. 11, 39 The use of VLEs lets users develop self-management competencies, with a professor acting as mediator in this process.
With regard to the VLE interface, features were met in a positive manner, in the students' perspective. Despite this, initial access problems and access difficulty associated to Internet quality were mentioned. This situation corroborates studies that mention adaptation to a new learning environment as a necessary skill for accessing the virtual medium and for learning in it, and that some students did not have Internet in their homes and had little time to study in the Higher Educations Institutions (HEIs)' computers, a fact that may have limited access to the VLE. 29, 40 The VLE interface design must be enjoyable and attractive to "catch" student attention, since some of them made comments related to the colors of the VLE, for being the same as the institutional ones, with the recommendation of brighter colors.
For websites' improving, design updating, change of color pattern and used fonts and improvement of distribution of icons that could confuse user's browsing are needed. The lack of illustrative images in some contents can make the identification of some relevant information hard as well. Thus, it is recommended to use bright colors, readable fonts, images and illustrations that can offer a more dynamic, interactive and enjoyable teachinglearning process. 17, 29, 40 The study had showed, as a limitation, the number of participants being lower than previously established, as a result of the delay weeks for course beginning, which could have reduced the time of familiarization and adaptation of the Nursing students to the VLE and justified the reduced number of participants that completed the activities in the course's platform. The identification of that limitation can be relevant so that such an unexpected event be the mainstream of planning at future virtual practices.
The other limitation of the study is related to the method, that didn't assessed the knowledge acquired by the students after the course, since the intention was to verify the quality of the tool. Therefore, for subsequent studies, it is recommended to use the evaluation of the knowledge acquired by means of pre-and post-tests to the course members, in addition of the evaluation of the tool.
Despite the methodological limitations, this study brought contributions as health education in DM is an important nurse's action in the scenario of Primary Health Care, thus, it is necessary to innovate on the teaching of that theme. Therefore, the use of ICTs must be a reality and encouraged in education. HEIs must use ICTs on curricular matrix during academic formation in health courses, making it necessary that IT teachers and professionals be qualified and motivated for acting on this tool.
CONCLUSION AND IMPLICATIONS FOR PRACTICE
In the Nursing students' evaluation, the VLE was showed as a satisfactory tool, since the searched qualities on that platform had its features achieved in percentages that are higher than Evaluation of a virtual learning environment Almeida CAPL, Sousa KHJF, Oliveira JL, Lima LS, Santos TS, Amorim FCM, Carvalho CMS, Oliveira ADS, Carvalho HEF, Sousa BSA 50% each item, excepting image items and the sound of VLE's interface field. It is reiterated that data related to the "sound" item is not applied as activities that have that attribute were not done. Therefore, the four course modules, reading and interpretation of texts and articles, case study, chats and forums were considered as satisfactory during the process.
Comments of the features partially met and not met referred to the need for a better VLE organization regarding the synchronization of established deadlines and planned activities, institutional accessibility, more support from engaged tutors and teachers and previous training for the VLEs' ease of navigation.
The outcomes of this study show many implications for Nursing, mainly for the educational practice. The course Education in Health on Diabetes Mellitus supported the professional formation process by promoting motivational learning by means of multimedia resources. The course is equal to a complementary didactic resource for theoretical teaching in Nursing undergaduate courses.
